Introduction
The process of shooting from armoured vehicles has a frequency character and under certain conditions, it may cause resonance in the vehicle's suspension. For analysis of these processes in [1] is developed a dynamical model of the machine with seven degrees of freedom (DOF) -figure 1. For the basis of the model is used Mercedes G270 CDI, which is equipped with 7,62 mm Kalashnikov's machine gun and 12,7 mm NSVT machine gun. The model [2] allows a research on vibrations, which ensue in the vehicle's suspension from the shooting of different types of mounted machine-guns by introducing energy of recoil. Based on experiments made in [2] and [3] , it is understood that when the shooting is at place the maximum mean square angular displacement of the barrel is 32,4722 thousandths, and when the shooting is in movement on macadam -44,4433 thousandths. We know that one-thousandths mean square angular deviation of the barrel on thousand meters gives deviation of one meter in vertical. Therefore the vertical deviation of shooting is forty-four meter.
If we want to reduce the angular displacement, we have to design а damper in the gun-carriage.
Introducing energy of recoil
Classical damper in passive type [4] has two components. First -which collects energy, and second -which absorbs energy of recoil. Figure 2 shows fundamental schema of that mechanism with spring and damper. In that case, the machine gun and the elastic suspension have one degree of freedommovement on axis X. On that base is derived a differential equation of the machine gun's motion, which is: From the differential equations is derived the transmission function of the motion.
It is known from the mechanics, that in such case the force transmits trough the spring. Then value of the force d F in the point of attaching is: x . In that case the transmission function between the recoil's force and the force in the point of attaching is:
The spectral density in the force of the point of attaching is:
The decomposition of that force on the axes of the coordinate system, connected with the vehicle's body, may be also considered as a transmission function. In that case:
The spectral densities from the example (6) are used as inputs in the matrix of the spectral densities, which are described in [1] . Figure 3 shows mean square angular deviations of the bore line of the machine gun's barrel, in different values of these parameters. The data is for shooting at place, with a position of the machine gun in horizontal plane at 90° angle and 0° in vertical plane. Figure 3 shows, that the function does not have an extremum, which means that there is no optimal solution. Therefore, for the project of the elastic suspension we need to choose a value of one of the parameters С d or К d and the permissible deviation and to determinate the value of the other parameter from the scheme. If we accept that the permissible mistake is 2 thousandths, the stiffness coefficient С d is 8 N/m, then the value of the damping coefficient turns out 300 N.s/m.
Determination of the coefficients of the elastic suspension
A key step in the synthesis of the elastic suspension is the determination of the stiffness coefficient С d , N/m and the damping coefficient Кd , N.s/m.
Figure 3: Mean square angular deviations of the bore line of 12,7 mm NSVT machine gun's barrel in different values of the coefficients Сd and Кd of the elastic suspension in thousands
The great value of the damping coefficient К d and the little value of the stiffness coefficient С d show, that the suspension has to be a recoil system, not a classical elastic suspension.
Research on the deviations in the machine gun's bore line in shooting at place with an elastic suspension
There were held a numerical experiments for determination of the mean square angular deviations of the amplitude's oscillations rising in the body and the suspension of the vehicle, in shooting at place with 12,7 mm NSVT machine gun with an elastic suspension. Comparing the results with these at [2] , shows that in the worst position of shooting -horizontal angel 90°, vertical angel 0° -the roll decreases 16 times. In the most favorable position of shooting -0° horizontal angel and 0° vertical angel -all deviations, decrease 14 times. If we use an elastic suspension with this value of the damping and stiffness coefficients, the mean square angular deviations in the vehicle's suspension decrease from 26 mm to 1,6 mm.
In these results, we may draw a conclusion, that the elastic suspension will raise the efficiency of shooting 10 times. In addition, the chance of occurrence of damage in the vehicle's body and suspension is brought to zero. In this elastic suspension, we cannot decrease the influence of the road, but we can reduce the dissipation of the shooting and the influence on the vehicle's suspension.
Research on the deviations in
6. Conclusions 1. The spectral densities received on the exit of the elastic suspension are entrance for the vehicle's body end suspension. The decomposition of that force of recoil is a system of transfer functions and the model is simplified.
2. The deviations of the barrel in function of damping and stiffness coefficient do not have an extremum. Therefore, for the project of the elastic suspension we need to choose a value of one of the parameters С d or К d and the permissible deviation and to determinate the value of the other parameter from the figure 3. The little value of the stiffness coefficient С d shows, that the suspension has to be a recoil system. 3. In shooting at place with an elastic suspension in the worst position the roll decreases 16 times. This increases the efficiency of shooting and reduces the dissipation.
4. An elastic suspension in passive type cannot decrease the influence of the road, but it can reduce the dissipation of the shooting and the influence on the vehicle's suspension.
